(12) INTERNATIONAL APPUCATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property OrganizatioD 

International Bureau 

(43) International Publication Date 
8 February 2001 (08.02^001) 




111 



PCT 



(10) International Publication Number 

wo 01/09446 A2 



(51) International Patent Classification^: 



(21) International Application Number PCT/USOO/20670 

(22) International Filing Date: 28 July 2000 (28.07.2000) 



(25) Filing Language: 

(26} Publication Language: 

(30) Priority Data: 
09063^70 



English 



29 July 1999 (29.07,1999) US 



(71) Applicant: FI-FOIL COMPANY, INC [USAJS]; Swan- 
son, Robert. L., 612 Bridgen Avenue, W., Aubumdale. PL 
33823 (US). 

(72) Inventors: UPPY, WUIiam, A.; 301 East Palm Drive, 
Lakeland, FL 33803 (US). MACKENZIE, WUIiam, X; 
6014 Mounuun Lake Drive, Lakeland, FL 33813 (US). 



E04B (74) Agent: MORA, Enrique, X; Holland & Knight LLP. P.O. 
Box 1526, Oriando, FL 32802-1S26 (US). 

(81) Designated States (national): AE, AG. AL, AM, AT, AU. 

AZ, BA, BB, BG. BR. BY, BZ, CA, CH, CN. OR. CU. C2. 
DE, DK, DM, DZ. EE, ES, Fl, GB, GD, GE, GH, GM, HR, 
HU. ID. IL, IN, IS, JP, KE KG, KP, KR, KZ, LC. LK. LR, 
LS,LT,LU,LV. MA, MD.MG, MK, MN. MW, MX, MZ. 
NO, NZ, PL, PT, RO, RU, SD. SE, SG, SI, SK, SL. TJ, TM. 
TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH. GM, 
KE, LS, MW. MZ, SD, SL. SZ, TZ, UG, ZW). Eurasian 
patent (AM, AZ, BY. KG. KZ, MD. RU, TJ, TM), European 
patent (AT. BE, CH, CY, DE, DK. ES. FL FR. GB. GR. EE, 
IT, LU, MC, NL, PT, SE). OAPI patent (BF. BJ, CF, CG, 
O. CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— Without international search report and to be republished 
upon receipt of that report 

[Continued on next page] 



(54) Title: ASSEMBLY AND METHOD FOR ATTACHING INSULATION MATERIAL 



9\ 




'HI' iVII/irO I H-l il III! 1/ 

85-"^^ ^80 



110- 



105 



(57) Abstract: An assembly and method utilizing a clip and pin configuration is provided for attaching insulation material in a 
building. A clip (25) having a pair of grabbing members (45, 50) widi a aperture (55) defined therebetween receives a flange (20) 
of a fiame member (15). A pin (80) is insened into an opening (75) in one of the grabbing members (50), and is used to pierce die 
insulation material (1 10). A set of washers (100, 105) is connected to the pin (80) loretam die i»n (80) in the opening (75) and lo 
retain the insuhoion material (1 10) in the pin (80). 
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ASSEMBLY AND METHOD FOR 
ATTACHING INSULATION MATERIAL 

gg^T p OF THE INV ENTION 

The field of this invention relates to the installation of insulation 
materials in buildings and similar structures, and more specifically, to an 
assembly and method utilizing a dip and pin combination for attaching 
insulation to a firame member. 

tt /inyaRQUND OF THE INVENTION 

5 The installation of insulation material in buildings may require that 

the insulation be attached to a frame member of the structure. Generally, 
pins have been welded or glued to the firame member and then the insulation 
material is attached using the pins. This has presented several problems. 
First, the welding and gluing processes are time consuming, which makes the 

10 attachment of the insulation material tedious and inefficient. This ofl»n 
leads to installation and construction delays, inefficient utilization of labor, 
and increased installation and conslxuction costs. Second, the bonds created 
by the welding and gluing processes may weaken over time, causing the pin 
and thus the insulation to become detached fix)m the frame member. Third, 

15 the pins are often attached to the frame member at unaligned positions of the 
member, resulting in imeven or crooked aUgnment of the insulation material 
Although U.S. Patent No. 2,584,194 to Dniry appears to disclose a 
securing device for affixing insulation material to a strip steel framing 
member, this device is beUeved to have several drawbacks. First, the 

20 insulation material must be specially manufSsu^tured to include a tab that can 
be clamped to the frame member. Second, the clamping pressure applied to 
this tab may cause the insulation material to tear, resulting in the 
detachment of the insulation material firom the frame member. Third, even 
if the insulation material does not tear, the tab may be pulled out of the clip, 

25 causing the insulation material to become detached firom the frame member. 
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Accordingly, it is desirable to provide an assembly for attaching 
insvdation material to a frame member that overcomes the above 
disadvantages. 

SUMMARY OF THE INVENTION 
5 Generally speaking, the present invention frdfilk the foregoing needs 

by providing an assembly for attaching insidation material to a building 
frame member having a flange. The assembly includes a dip with a length 
dimension extending along a longitudinal axis and a width dimension 
substantially perpendicular to the bngitudinal axis. The dip iududes a pair 

10 of resilient grabbing members defining an aperture substantially parallel to 
the longitudinal axis for receiving the flange. One of the grabbing members 
has at least one opening, with a pin having a head and a sharp end extending 
through this opening. One self-locking washer is used to secure the pin to 
the dip or grabbing member of the assembly. An additional self-locking 

15 washer is used to retain the insulation after the insulation has been pierced 
by the pin. 

In addition, a method for attaching insulation material in a building 
or similar structure is provided that includes the step of providing a frame 
member with a flange. A grabbing step allows the flange to be grabbed with 

20 a clip having a length dimension extending abng a longitudinal axis and a 
width dimension substantially perpendicular to the longitudinal axis. The 
dip indudes a pair of resilient grabbing members defining an aperture along 
the longitudinal axis for receiving the flange, and one of the grabbing 
members has at least one opening thereon. An inserting step allows a pin 

25 having a head and a sharp end to be inserted through the opening so that the 
sharp end faces away from the flange, and a piercing step allows the sharp 
end of the pin to pierce the insulation material. Respective retaining steps 
allow the pin to be retained in the opening and the insulation material to be 
retained in the pin using respective self-locking washers. 



wo 01/09446 PCT/USOa/20670 

-3- 

RPTP.F nF^snRTPnON OF THE DRAWINGS 

FIG. lA is a side view of a dip and pin assembly of the present 
invention in one exemplary combination with a frame member and insulation 
material. 

FIG. IB shows another exemplary combination of the clip and pin 
5 assembly of the present invention wherein the insulation is suspended so as 
to create a thermal barrier and thus lessening heat flow by conduction. 

FIG. IC shows yet another exemplary combination of the cUp and pin 
assembly of the present invention using a mass insulation. 

FIG. 2 is a side view of the clip of the present invention. 
10 FIG. 3A is a bottom view of one embodiment of the dip and pin 

assembly of the present invention. 

FIG. SB is a top view of another embodiment of the dip and pin 
assembly of the present invention. 

nFTATT.FD DBSCRIPTTQN OF THR INVENTION 

15 Referring to FIG. 1, the present invention is made up of a dip and pin 

assembly 10 that is attachable to a frame member 15 of a building. By way 
of example, frame member 15 may be configured in various forms, induding 
a stud, joist, purhn, rib, trimmer, etc., and may be used to provide support 
to a roof or a wall of the building, and indudes a flange 20 thereon. Clip 25 

20 has a length dimension 30 extending along a longitudinal axis 35, and a 
width dimension 40 that is substantially perpendicular to the longitudinal 
axis 35, which is illustrated more completely in FIGS. 3A and 3B. 

Referring to FIG. 2, clip 25 has a pair of resihent grabbing members 
45, 50 defining an aperture 55 substantially parallel to the longitudinal axis 

25 35. Clip 25 may be formed from a single sheet of metaUic material that is 
bent to form grabbing members 45, 50 and aperture 55. Aperture 55 is sized 
to receive the flange 20 therein. In one embodiment of the present invention, 
one of the grabbing members 45 is configured to have a roimded edge 60 



WO01>09446 



-4- 



PCT/USOO/20670 



proximate the aperture 55, and the other grabbing member 50 is configured 
to have a projection 65 extending at a predetermined angle 70 toward 
grabbing member 45. Predetermined angle 70 should be selected to facilitate 
entry of the flange 20 into the aperture 55 and to firictionaUy impede exit of 
the flange 20 from the aperture 55 after the flange 20 has been inserted into 
the aperture 55. 

Referring to FIGS. 1A-1C» 3A, and 3B, at least one opening 75 that is 
sized to receive and hold a pin 80 therein is included in one of the grabbing 
members 45, 50. Although FIGS. lA-lC, 3A, and 3B illustrate that opening 
75 is in grabbing member 50, it will be appreciated that opening 75 may just 
as easily be formed in the other grabbing member 45. Pin 80 includes a 
sharp end 85 and a head 90. Opening 75 should be sized so that the sharp 
end 85 may pass through opening 75 but head 90 may not. 

In order to enable a user to insert a pin 80 into opening 75, for each 
such opening 75 a corresponding opening 95 may be included in the opposing 
grabbing member. Although PIGS. lA-lC, 3A, and 3B illustrate that 
corresponding opening 95 is in grabbing member 45, it will be appreciated 
that opening 95 may just as easily be formed in grabbing member 50 if 
opening 75 is formed in grabbing member 45. Opening 95 should be sized to 
pass the entire pin 80 therethrough, and should be positioned so that pin 80 
can be passed through opening 95 and into opening 75. Alternatively, it will 
be noted by those skilled in the art that pin 80 may be incorporated into 
opening 75 during the manufacture of dip 25. 

Referring to FIG. 1, a set of washers 100, 105 is connected to the pin 
80 as shown. Washer 105 is fixed on pin 80 proximate the sharp end 85, and 
applies an upward force on the insulation material 110 to retain the 
insulation material 110 in the pin 80. Washer 100 is fixed on pin 80 
proximate the head 90 and appUes a force on grabbing member 50 to retain 
the pin 80 in the opening 75. Pin 80 should be of sufficient size to receive the 
washers 100, 105 and the insulation material 110 as shown. As shown in 
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FIG. IB. it wiU be appreciated that, if desired, the length of pin 80 may be 
selected sufficiently bng so as to allow for creating or interposing a thermal 
barrier, such as an air gap and the hke, between insulation material 110 
and frame member 15 so as to reduce conductive heat flow therebetween. In 
addition, and as better seen in FIG. IC. the length of pin 80 may be selected 
to accommodate the thickness of the specific insulation material, e.g., mass 
insulation, being supported by the cUp assembly. Washers 100, 105 are 
preferably self-locking, with washer 105 being proximate to the sharp end 85 
of the pin 80 and providing support against one side of the insulation 
material 110, and the other washer 100 being opposite the sharp end 85 and 
providing support against the other side of the insulation material 110. In 
one embodiment of the present invention, washer 105 is capped to protect a 

user from sharp end 86. 

Clip 25 may be sized to have a relatively small length dimension 30, 
as illustrated in FIG. SB, or may have a relatively large length dimension 30, 
as illustrated in FIG. 3A and in this case dip 25 may have a relatively low 
width to length ratio. Referring to FIG. 3A. for dips 25 with a relatively 
large length dimension 30, grabbing member 50 may indude additional 
openings 75 positioned along the bngitudinal aaris 35 for receiving respective 
additional pins 80. Each opening 75 should indude additional washer sets 
100, 105 to provide substantially aligned attachment between the insulation 
material 110 and the frame member 15 along the tongitudinal axis 35. A cl«> 
25 having a low width to length ratio may be convenientiy selected if there 
are no physical structures, such as walls, beams and the like, obstructing tiie 
placement of such clip on flange 20. If there are physical structures that 
prevent the use of a dip 25 with a larger length dimension 30, a clip with a 
smaller length dimension 30 may be selected so that the dip 25 will fit on the 
flange 20. A dip having a low width to length ratio allows for spanning a 
correspondingly k>ng section of flange 20 with a single dip. This makes 
installation of the insulation material less time-consuming and more 
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e£ELcient. Further, the use of a single dip to span a longer section of flange 
20 helps ensure that the insulation material will be positioned in a straight 
line along the length of the flange 20. This will reduce the risk that the 
insulation material will be misaligned relative to flange 20. It will be 
appreciated that the dip may be chosen to have any desired length so long 
as dip 25 maintains its structural integrity, or its handling does not become 
imwieldy to the user, or difficult to store and transport. The width dimension 
40 may be relatively fixed, as the width of flange 20 may not vary much 
between frame members. However, the width dimension 40 may be sized to 
correspond to the width of flange 20 if necessary. By way of example of not 
of limitation, each of the respective embodiments shown in ilGS. 3A and 3B 
may have a width of about 1.5 inches while the embodiment of FIG. 3A may 
have a length of about 4 feet compared to a length of about 4 inches for the 
embodiment of FIG. 3A. 

The method of the present invention will now be described in detail. 
Referring to FIG. 1, a frame member 15 with a flange 20 is provided. The 
flange 20 is grabbed with a dip 25 having a length dimension 30 and a width 
dimension 40 as described above. Flange 20 is grabbed by dip 25 by 
inserting the flange 20 into the aperture 55 defined by the pair of resilient 
grabbing members 46» 50. 

In one embodiment of the present invention, one of the grabbing 
members 45 is provided with a rounded edge 60 proximate the aperture 55, 
and the other grabbing member 50 is provided with a prcgection 65 extending 
at a predetermined angle 70 toward grabbing member 45. Predetermined 
angle 70 should be selected to fiicilitate entry of the flange 20 into the 
aperture 55 and to frictionally impede exit of the flange 20 from the aperture 
55 after the flange 20 has been inserted into the aperture 55. By way of 
example, such angle may be chosen to be 45 degrees relative to grabbing 
member 50. 
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Referring to FIGS. 1. 3A, and 3B. at least one opening 75 that is sized 
to receive and hold a pin 80 therein is provided in one of the grabbing 
members 45. 50. Althoxigh FIGS. 1. 3A. and 3B illustrate that opening 75 is 
in grabbing member 50, it will be appreciated that opening 75 may just as 

5 easily be formed in the other grabbing member 45. Opening 75 should be 
sized to pass the sharp end 85 of the pin 80 therethrough, but should not 
allow the head 90 of the pin 80 to pass therethrough. 

The pin 80 is then inserted through opening 75 so that the sharp end 
85 faces away from the flange 20. In order to enable a user to insert pin 80 

10 into opening 75, for each such opening 75 a corresponding opening 95 may be 
included in the opponng grabbing member. Although FIGS. 1, 3A, and 3B 
iUustrate that corresponding opening 95 is in grabbing member 45, it wiU be 
appreciated that opening 95 may just as easily be formed in grabbing 
member 50 if opening 75 is formed in grabbing member 45. Opening 95 

16 should be sized to pass the entire pin 80 therethrough, and should be 
positioned so that pin 80 can be passed through opening 95 and into opening 
75. Alternatively, it will be noted by those skilled in the art that pin 80 may 
be incorporated into opening 75 during the manufacture of dip 25 and that 
the cUp and pin may be optionally pre-assembled before being dehvered to 

20 the user. 

Referring to FIG. 1, washer 100 is fixed on pin 80 proximate the head 
90 and appUes a force on grabbing member 50 to retain the pin in the 
opening 75. Sharp end 85 of pin 80 is then used to pierce the insulation 
material 110. Finally, washer 105 is fixed on pin 80 proximate the sharp end 

25 85. and appUes an upward force on the insulation material 110 to retain the 
insulation material 110 in the pin 80. 

Chp 25 may be sized to have a relatively small length dimension 30. 
as illustrated in FIG. SB. or may have a relatively large length dimension, 
as illustrated in FIG. 3A. Referring to FIG. 3A. for dips 25 with a relatively 

30 large length dimension, grabbing member 50 may be provided to indude 
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additional openings 75 positioned along the longitudinal airifl 36 for receiving 
respective additional pins 80, By way of example, these additional openings 
75 may be positioned substantially equidistant relative to one another along 
the longitudinal axis 35. The sharp ends 85 of these additional pins 80 are 
used to pierce the insulation material 110 at multiple points along the length 
of the material 110. Additional washer sets 100, 105 are provided to retain 
the additional pins 80 in the additional openings 75 and to retain the pierced 
insulation material 110 in the additional pins 80. 

It is believed that the clip assembly of the present invention provides 
at least the following advantages: 

• New and improved method of relatively quickly and inexpensively 
insulating new and existing buildings. 

• Secure installation of insxilating materials to horizontal and 
upright building frame members, such as purlins, joists, ribs, etc. 

• Insulation to cover the bottom of the frame member to create a 
substantially continuous insulation system with a thermal break 
or barrier from the frame member based on the longitudinal 
dimension of the pin. 

• Support of multiple types of insulation and facings, such as foam 
boards, also white polyAdnyl facings, and mass insulations 
including fibrous, cellulose, cotton and reflective insulation by the 
availability of different pin lengths. 

• Installation of the insulation in any desired geometrical 
configuration (e.g., parallel or perpendicular) relative to the 
building frame member. 

• A finished and aesthetically pleasing look to the ceiling or walls of 
the building by covering the beams behind the insulation. 

• A clip-assembly than can be ruggedly constructed to be safely used 
to support heavy duty materials. Further, the clip-assembly may 
be used to secure safety netting. 
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• A clip-assembly readUy configured to provide easy sliding entry 
over a lip or flange of, for example the purlin, and upon entry 
providingsuffident gripping or frictional force to that lip so that 
the clip assembly does not become dislodged due to the weight of 
the insidation. The assembly may be readily removed to perform 
any necessary maintenance or repairs. The assembly may also 
be opened by hand or without special tools to be released from the 
purlin. 

• A dip-assembly that can be readily installed without spedal 
machinery or substantial strength or dexterity. 

• A dip assembly that will not interfere with the normal use of the 
building or the frame members therein to wluch the assemblies are 
attached. 

• A dip assembly that can be re-used when the building life pyde is 
complete and therefore is a recyclable or environmentally-green 
building component. 

It will be understood that the specific embodiment of the invention 
shown and described herein is exemplary only. Numerous variations, 
changes substitutions, and equivalents will now occur to those skilled in the 
art without departing from the spirit and scope of the present invention. 
Accordingly, it is intended that all subject matter described herein and 
shown in the accompanying drawings be regarded as illustrative only and not 
in a HmiriTig sense and that the scope of the invention be solely determined 
by the appended claims. 
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CLAIMS : 

I claim as my invention: 

1. An assembly (10) for attaching insulation material (110) in a 
building or similar structures, the assembly comprising in combination: 

a frame member (15) providing support to a roof or wall of the 
building, the frame member having a flange (20); 

a clip (25) having a length dimension extending along a longitudinal 
axis (35) and a width dimension substantially perpendicular to the 
longitudinal axis, the clip having a pair of resilient grabbing members (45, 
50) defining an aperture (55) substantially parallel to the longitudinal axis 
for receiving the flange, one of the grabbing members having at least one 
opening (75); 

a respective pin (80) having a sharp end (85), the pin extending 
through the opening in the grabbing member; 

at least one set of washers (100, 105) connected to the pin for retaining 
the insulation material inserted in the pin and for retaining the pin in the 
opening in the grabbing member. 

2. The assembly of claim 1 wherein one of the grabbing members 
is configured to have a rounded edge (60) proximate the aperture through 
which the flange is received, the other grabbing member is configured to have 
a projection (65) extending at a predetermined angle toward the grabbing 
member with the rounded edge, the predetermined angle chosen to facilitate 
entry of the flange through the aperture, and to fictionally impede exit of the 
flange fix)m the aperture after the flange has been inserted into the aperture. 
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3. The assembly of claim 2 wherein the set of washers comprises 
a pair of self-locking washers (e.g.. 105). one of the self-locking washers being 
proximate to the sharp end of the pin and providing si^port against one side 
of the insulation material, the other of the self-kicking washers (e.g., 100) 

5 being opposite the sharp end and providing support against the other side of 
the insulation material. 

4. The assembly of claim 3 wherein the self-locking washer (e.g., 
105) proximate to the sharp end of the pin is capped to protect a user from 

10 said sharp end. 

5. The assembly of claim 2 wherein the clip has a low width to 
length ratio and the grabbing member with the opening includes additional 
openings (75) positioned abng the tengitudinal axis fDr receiving respective 

15 additional pins, and further includes additional washer sets to provide 
substantially aUgned attachment between the insulation material and the 
frame member along the bngitudinal axis. 

6. A dip (25) for attaching insulation material in a building, the 
20 dip comprising a pair of resilient grabbing members (45, 50) with an 

aperture (55) therebetween, said aperture being substantially parallel to a 
longitudinal axis (35) and being sized to receive a flange (20) therein, one of 
the grabbing members induding a rounded edge (60) proximate said aperture 
and the other grabbing member induding a projection (65) extending at a 
25 predetermined angle toward the grabbing member with the rounded edge, 
said predetermined angle being selected to fadUtate entry of the flange into 
said aperture and to frictionally impede exit of the flange from the aperture. 
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7. The dip of claim 6 further comprising a pin (80) extending 
through an opening (76) in one of the grabbing members. 

8. The dip of daim 7 further comprising a set of washers (100, 
5 105) connected to said pin for retaining the insulation material in the pin and 

for retaining the pin in the opening. 

9. A method for attaching insulation material (110) in a building 
or similar structiu^s, the method comprising the steps of: 

providing a frame member (15) with a flange (20); 
grabbing the flange with a clip (25) having a length dimension 
extending along a longitudinal axis (35) and a width dimension substantially 
perpendicular to the longitudinal axis, the dip having a pair of resilient 
grabbing members (45, 50) defining an aperture (55) along the bngitudinal 
axis for receiving the flange, one of the grabbing members indudixig at least 
one opening (75); 

inserting a respective (80) pin through the opening, the pin having a 
substantially sharp end facing away from the flange; 

piercing insulation material through the sharp end of the pin; and 
retaining the pin in the opening and further retaining the pierced 
insulation material in the pin with a set of washers (100, 105). 

10. The method of daim 9 further comprising the steps of: providing 
in one of the grabbiag members a rounded edge (60) proximate the aperture 
through which the flange is received; and 

providing a projection (65) in the other grabbing member, the 
prcgection extending at a predetermined angle toward the grabbiag member 
with the rounded edge, the predetermined angle chosen to facilitate entry of 
the flange through the aperture, and to frictionally impede exit of the flange 
through the aperture upon the flange being admitted through the aperture. 
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11. The method of daim 10 wherein the clip has a low width to 
length ratio and the grabbing member with the opening indudes additional 
openings positioned along the longitudinal axis. 

12. The method of daim 11 further comprising the steps of: 
providing respective additional pins into the additional openings, each pin 
having a respective sharp end; 

piercing the insulation material at multiple points along the length of 
the material with each respective sharp end of the pins; and 

retaining the respective additional pins in the additional openings and 
further retaining the pierced insulation material to the respective additional 
pins with additional sets of washers. 
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